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(57) Abstract: T he invention relates to a disposable cassette, preferably for use in analysis technology. Said cassette consists of at 
least one first section, in which canal structures are configured in the surface and a second section that covers and seals said first 
section, engagement areas for actuator elements being provided at predetermined points. According to the invention, the first section 
and/or the second section are to a great extent configured in a rigid manner, but have flexible areas and the rigid and flexible areas 
are manufactured in one piece using a two-component injection moulding technique. 
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A disposable cassette 



The invention relates to a disposable cassette in accordance with the preamble of 
claim 1. 

Disposable plastic articles with fluid carrying channels are frequently used in medical 
equipment. Corresponding cassette systems have proven their worth here as 
alternatives to conventional hose systems. The corresponding fluid paths are formed 
in these cassette systems. The fluid flowing through the fluid paths is acted on by 
means of corresponding actuators. For instance, valves are used via which the fluid 
paths are switched open or are closed. On the other hand, pumps for the transport of 
the fluid are integrated in such cassette systems. In the field of medical application, 
disposable cassettes are already known in which a rigid part is provided into which 
channels and chambers are formed. This rigid part is covered by a continuously 
flexible film. 

In the field of analysis technology, the known cassette systems frequently have a 
very complex design. On the one hand, they have rigid boundaries and, on the other 
hand, they have regions for the installation of actuator elements. The systems used 
in analysis technology are usually made in three layers in that, in addition to two rigid 
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layers, a flexible film is also provided through which the fluid flow can be manipulated 
at exposed regions. 

A generic disposable cassette for use in analysis technology is already known from 
WO 02/24320A1 which consists of a first part in which channel structures are cut-out 
in the surface. This first part is sealingly covered via a second part. One of the two 
parts is made as a flexible part. Engagement regions for actuator elements are 
provided at pre-determined points of this disposable cassette. The forming of one of 
the two parts of the already known disposable cassette as a flexible part is, however, 
disadvantageous since the stability and also the functionality of the individual sealing 
function of the total disposable cassette is not always ensured. 

It is therefore the object of the present invention to further develop a generic 
disposable cassette such that it has a simple design, on the one hand, and has a 
design stable per se, on the other hand. 

This object is solved in accordance with the invention by a disposable cassette 
having the features of claim 1. Accordingly, the first part and/or the second part are, 
for the larger part, rigid in design. However, respective flexibly designed regions can 
be provided, with the rigid and flexible regions each being manufactured in one piece 
using two-component injection molding technology. The rigid part can thereby be 
manufactured as one component with the integrated flexible regions and can thus be 
manufactured in a cost-favorable manner in a single production step. On the other 
hand, a high stability of the total component results here in comparison with the prior 
art. A more compact design also results due to the fewer layers required with respect 
to other disposable cassettes of a more complex design in analysis technology. 

Advantageous aspects of the invention are recited in the dependent claims. 



Accordingly, the flexible regions can be formed in the engagement regions for the 
actuator elements. 

On the other hand, at least some of the channels can consist of flexible material. 

Valves, membrane pumps, restrictors or metering valves can be used as actuators. 

The region of the channels in which the actuators are coupled is advantageously 
made shallower and with a larger channel cross-section. The required actuator 
forces for the deflection of the flexible region can be reduced by these aspects. 

Both liquids and gases can be the fluid for the flowing through of the channels. 

The cassette in accordance with the invention is preferably used in medical 
engineering in the conveying and/or metering of fluids. It is particularly suitable for 
conveying and/or metering in analysis technology. 

Further details and advantages of the invention will be explained in more detail with 
reference to embodiments shown in the drawing. There are shown: 

Figure 1 : a schematic, perspective detailed view of a partly sectioned disposable 
cassette in accordance with a variant of the present invention; 

Figure 2: a schematic representation of the arrangement of different actuators 
along a channel in a disposable cassette in accordance with Figure 1 ; 
and 

Figure 3: a perspective representation of a further embodiment of the disposable 
cassette in accordance with the invention as a cut-out detail. 



In the disposable cassette 10 shown partly in Figure 1, a channel structure 14 is 
formed for the purpose of fluid guidance in a first part 12 and is tightly closed by a 
second part 16, a type of rigid cover plate. A partial region 18 of the first part 12, 
which otherwise consists of a rigid plastic material, is made as an integral 
component of the part 12 in a flexible elastomer material. This elastomer region 18, 
which is made in one piece, serves as a pump calotte. The pump calotte is moved to 
and fro by being acted on by means of a corresponding actuator, which is not shown 
in more detail here in Fig. 1, such that the space 20 sealingly surrounded by the 
pump calotte 18 is reduced or enlarged in volume. This space 20, which is in 
communication with the channel14, is filled with the fluid to be conveyed so that the 
fluid can be conveyed accordingly by a corresponding deflection of the elastomer 
component 18, i.e. the pump calotte. This conveying principle corresponds precisely 
to that of a membrane pump and is already known as a principle both in analysis 
technology and overall in medical engineering. It is indicated in Figure 2 that valves 
22 and 24 are provided at the inlet and outlet sides respectively in the channel 14 
next to the flexible region 18 which serves as a pump calotte, said valves being 
attached as backflow valves which are closed and opened alternately in tact with the 
pump. These regions can also be made as correspondingly flexible partial regions of 
the otherwise rigid first part 12 of the disposable cassette 10. The first part 12 can be 
produced as a one-piece element using two-component injection molding 
technology. 

Another embodiment variant of a disposable cassette 10' is realized in Figure 3. A 
channel structure 14 which is downwardly tightly closed by the second part 16, which 
is made as a rigid cover plate, is formed in a first part 12 of the disposable cassette 
10' for the purpose of fluid guidance. The channel 14 can be opened and closed in 
the flow direction by a channel section 30 which is made in a flexible elastomer 
material and which was manufactured in one piece with the first part 12 by two- 
component injection molding technology. The resilient region 30 is an integral 
component of the otherwise rigid first part 12 due to this one-piece formation. It is 



thereby connected to it firmly, on the one hand, and in a liquid-tight manner, on the 
other hand. 

It is sufficient for the closing of such a valve to guide the force of a plunger 35 to the 
rear side of the resilient region 30 in the direction a of the double arrow. The channel 
14 is closed due to this force discharge. The opening of the valve takes place by 
removing the closing force, i.e. by the withdrawing of the plunger 35 in the direction a 
of the double arrow such that the region 30 is again shaped back into the original 
channel form by its resilient material properties 

o 

In the embodiment shown here, the channel 14 is made continuously as a flexible 
elastomer part. Alternatively to this, however, the channel can be made as a flexible 
elastomer part only in the region of the valve itself, while the other channel regions 
are formed by means of the rigid material of the first part 12. The force discharge 
onto the flexible elastomer region can take place in a variety of ways. On the one 
hand, in a tactile manner via a plunger 35, as shown in Figure 3. On the other hand, 
however, also directly pneumatically via compressed air. In this case, a sealing lip 
would have to be provided around the valve on the rear side of the first part 12. 
Finally, the force can also be applied indirectly pneumatically or hydraulically via a 
small pressure cushion which would have to be provided on the instrument side. It is 
particularly advantageous here for a sealing function already being able to be 
achieved with very small valve closing forces. 



